The genus Nonomuraea belongs to the family Streptosporangiaceae. It was originally proposed as Nonomuria by Zhang et al. [1] and named from the scientist who first described its characteristics [2] . The spelling of the genus name was subsequently corrected by Chiba et al. [3] to Nonomuraea. At the time of writing, there were 37 species and 2 subspecies of the genus Nonomuraea with validly published names according to the List of Prokaryotic names with Standing in Nomenclature website (www.bacterio.net). Members of the genus were isolated from diverse natural habitats, including a mine [4] , sediments [5] and plants [6, 7] , while most members were from different kinds of soil such as sandy soil [8] , acidic soil [9] , arid soil [10] , cave soil [11] and rhizosphere soil [12] [13] [14] . In the present paper, we performed a taxonomic study using a polyphasic approach on strain XMU 110 T , which was isolated from rhizosphere soil, and identified the strain as a novel species of the genus Nonomuraea.
The rhizosphere soil sample of a flowering tree, Ceiba speciosa, was collected from Wuyuan Bay of Xiamen City (24.5 N 118.2 E), Fujian Province, south-east China. Strain XMU 110
T was isolated using a dilution-plating method on modified poly (L-lactide) agar [15] supplemented with nystatin (100 µg ml À1 ), nalidixic acid (25 µg ml
À1
) and potassium dichromate (50 µg ml À1 ), after incubation at 28 C for 4 weeks. The pure culture was preserved on International Streptomyces Project medium 2 (ISP 2; [16] ) at 4 C and in 20 % (v/v) glycerol at À80 C.
Morphological and colony characteristics of strain XMU 110 T were determined on ISP 2, ISP 3, ISP 4, ISP 5 [16] , Czapek agar and potato dextrose agar [17] , after incubation at 28 C for up to 21 days. The colours of substrate and aerial mycelia were determined by using the ISCC-NBS colour charts standard sample no. 2106 [18] . Morphological properties were observed by scanning electron microscopy (JSM5600LV; JEOL) after 14 days of growth on ISP 2 medium at 28 C. Temperature and pH ranges for growth and NaCl tolerance were tested in shake flasks filled with liquid ISP 2 medium [19] at 28 C for 21 days. Physiological and biochemical tests, including H 2 S production, nitrate reduction, esterase and oxidase activity, coagulation and peptonization of milk, and decomposition of gelatin, starch, hypoxanthine, casein and urea, were performed as described by Smibert and Krieg [20] . Utilization of compounds as sole carbon sources was carried out according to Shirling and Gottlieb [16] .
Biomass for chemotaxonomic studies was obtained from cultures grown for 7 days in ISP 2 broth (for fatty acids, lipids and menaquinone analyses) at 28 C. Diaminopimelic acid isomers and whole-cell sugars of strain XMU 110 T were analysed according to procedures developed by Staneck and Roberts [21] . Lipids including total lipids, polar lipids, glycolipids and aminoglycolipids were examined by twodimensional TLC and identified using published procedures [22] . Menaquinones were extracted from 100 mg freezedried cell material using the two stage method described by Tindall [23, 24] , and then separated by HPLC [25] . The composition of lipids and menaquinones was analysed by the Identification Service of Laboratory of Extremophiles, Zhejiang University (Hangzhou, China). The cellular fatty acids were determined by using the Sherlock Microbial Identification System (MIS) (version 6.0B; MIDI database: TSBA6) according to the method of Sasser [26] .
Chromosomal DNA of strain XMU 110 T was extracted as described by Wu et al. [27] . PCR-mediated amplification of the 16S rRNA gene sequence was carried out following Carlsohn et al. [28] . The sequence obtained in this study was compared with sequences from EzBioCloud (www. ezbiocloud.net) [29] . The CLUSTAL X program version 2.0 [30] was used for multiple alignment. Phylogenetic and molecular evolutionary analysis were conducted with the neighbour-joining [31] , maximum-parsimony [32] and maximum-likehood [33] methods using MEGA (Molecular Evolutionary Genetics Analysis) software package version 6.06 [34] . The tree topology was assessed by using bootstrap analysis with 1000 resamplings [35] .
The DNA G+C content of the genomic DNA was determined by reversed-phase HPLC of nucleosides according to the method described by Mesbah et al. [36] . DNA-DNA hybridization was performed in triplicate using the fluorescent micro-well method [37] .
The almost-complete 16S rRNA gene sequence (1437 bp) of strain XMU 110 T revealed that the novel strain belongs to the genus Nonomuraea. Strain XMU 110 T shared 16S rRNA gene sequence similarities of more than 97 % to 17 species of this genus, with the highest similarities to Nonomuraea jabiensis DSM 45507 T (97.9 %), Nonomuraea roseoviolacea subsp. roseoviolacea ATCC 27297 T (97.8 %) and Nonomuraea spiralis NBRC 14097 T (97.7 %). The topology of the neighbour-joining dendrogram (Fig. 1) T , which were well below the 70 % cut-off point recommended for the delineation of genomic species (Table S1 ). The DNA G+C content of strain XMU 110 T was 66.2 mol%.
Strain XMU 110 T exhibited chemotaxonomic characteristics that were typical for the members of the genus Nonomuraea, i.e. the presence of meso-diaminopimelic acid as the diagnostic diamino acid; madurose, glucose and ribose as whole-cell sugars, corresponding to wall chemotype III/B [38, 39] . The major menaquinones were MK-9(H 2 ) (52 %), MK-9(H 4 ) (43 %) and MK-9 (5 %), and the polar lipids comprised diphosphatidylglycerol, phosphatidylethanolamine, hydroxyphosphatidylethanolamine, phospholipids, phosphoglycolipids, aminophosphoglycolipids, phosphatidylinositol mannosides and phosphatidylinositol (Fig. S3) , which corresponds to phospholipid type IV [40] . The predominant fatty acids were 10-methyl-C 17 : 0 (22.3 %), iso-C 16 : 0 (17.1 %) and C 17 : 1 !8c (9.5 %); other components were iso-G-C 16 : 1 (6.9 %), C 17 : 1 !6c (5.7 %), C 16 : 0 (4.5 %), iso-C 15 : 0 (3.8 %), summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c; 3.8 %), C 14 : 0 (2.7 %), summed feature 9 (10-methyl-C 16 : 0 and/or iso-C 17 : 1 !9c; 2.7 %) and C 17 : 0 (2.6 %), and other detailed fatty acids are listed in Table S2 .
Strain XMU 110
T showed lichenous growth on most of the tested media, but displayed distinct phenotypic characteristics on different medium (Table S3) . No diffusible pigment was observed on any of the tested media. After growth for 21 days, strain XMU 110 T formed branched substrate mycelia and non-fragmented aerial mycelia on tested agar media. Hooked spore chains were composed of 6-13 elliptical spores (0.8Â1.4 µm) (Fig. 2a) with a folded surface (Fig. 2b) and were born directly, singly or in clusters, on the aerial mycelia. Growth at 15-45 C, pH 5.0-9.0, and in the presence of 0-3 % (w/v) NaCl. omparison of physiological and biochemical characteristics of strain XMU 110 T and its closely related strains is presented in Table 1 .
The phylogenetic, chemotaxonomic and morphological characteristics clearly support the assignment of strain XMU 110
T to the genus Nonomuraea, while the isolate could be distinguished from its closest phylogenetic neighbours based on 16S rRNA gene sequence analysis, DNA-DNA relatedness [38] , optimum growth temperature and some other physiological characters. Based on the above results, we conclude that strain XMU 110
T represents a novel species of the genus Nonomuraea, for which the name Nonomuraea ceibae sp. nov. is proposed.
DESCRIPTION OF NONOMURAEA CEIBAE SP. NOV.
Nonomuraea ceibae (ce.i¢bae. N. L. gen. fem. n. ceibae of Ceiba, pertaining to the plant Ceiba speciosa).
Gram-reaction-positive, aerobic and non-motile actinomycete. Forms well-developed, branched, pink or yellowishwhite substrate mycelia and non-fragmented white or pink aerial mycelia. No diffusible pigment is produced. Grow at 15 to 45 C (optimum 37 C) and in the range of pH 5 to 9 (optimum pH 7.0). Tolerates up to 3 % (w/v) NaCl in the T was set as an outgroup. Numbers at nodes indicate the bootstrap values (1000 resamplings); only values >50 % are shown. The clades which conserved in all the three phylogenetic trees including neighbor-joining phylogenetic tree, maximum-parsimony phylogenetic tree (Fig. S1 ) and maximumparsimony tree (Fig. S2) were marked with ., and the clades conserved in two of them were marked with ○ . Bar, 0.01 substitutions per nucleotide site. The type strain is XMU 110 T (=MCCC 1K03213  T =KCTC  39826 T ), isolated from the rhizosphere soil of a flowering tree, Ceiba speciosa, in Wuyuan Bay, south-east China. The DNA G+C content of the type strain is 66.2 mol%.
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